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INTRODUCTION / LOCATION

Poverty Bay, a small embayment on the eastern shore of the north island of New
Zealand (Fig. 1), receives freshwater and sediment from the Waipaoa River, a small,
mountainous river that discharges sediment during short episodic pulses (see Fig. 2).
The Waipaoa River freshwater discharge averages only 32 m3s-, yet it carries nearly 15
million metric tons of sediment each year. Funded by NSF Margins Source-to-Sink, we
are analyzing the modification of sediment supply as it transits Poverty Bay, and the

sediment transport pathways it takes as it is exported to the shelf.

The Poverty Bay shoreline has been actively prograding for the last 7 ky, but showed
a marked decrease in progradation rate about 3500 years ago. A definitive description
of the processes responsible for this slowdown has not yet been presented.

METHODS

Numerical models for hydrodynamics (ROMS), sediment transport

(ROMS), and waves (SWAN) were used to represent sediment

dispersal within Poverty Bay for 1 January, 2006 through 28 August,

2006. The model was configured as follows:

»Model grid: recent multibeam from within Poverty Bay, and shelf
bathymetry provided by S. Stephens (NIWA). Paleo- bathymetry
(7kya) was from Wolinsky et al. (in review).

»Open boundaries: gradient conditions (tracers, 3D momentum),
Chapman (free surface), and Flather (2D momentum).

»Advection and turbulence: MPDATA and GLS turbulence closure.
»Tides: based on the OSU global tidal model.

»Discharge: hourly observations of freshwater (Gisborne District
Council), sediment discharge based on a rating curve (Hicks et al.
2000) (Fig. 2AB).

»Atmospheric: observations of hourly winds from the Gisborne
airport (Fig. 2C), with other variables monthly means.

»Sediment properties: two fluvial sediment classes (table 1).

»Time-varying waves (SWAN): modern and paleo geometries, using

winds from the Gisborne airport and open boundaries from WW3.

Fig. 2. Input used for ROMS. Wind
vectors point in the direction the
winds are blowing towards. Note the
%*‘, largest discharge events coincide

= 7 500] : 1 with onshore winds. Both the ROMS
and SWAN results highlight the
storm in May. Little discharge
occurs before 28 April.
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Fig. 1. Location and size of Poverty Bay on the
North Island, New Zealand. Instrument locations [BA%. 4%
and paleo shorelines shown on the inset. W

OBJECTIVES

1. Determine how sediment from the Waipaoa River is modulated
before being exported to the continental shelf.

2. Determine the sediment transport pathways through Poverty Bay
to the continental shelf.

3. Examine the 7 kya Poverty Bay from a short-term process based
standpoint; and contrast this to modern day processes.
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Fig. 3. SWAN estimated waves compared to data
collected at S4s within Poverty Bay (see Fig. 1).
SWAN waves less than 0.4 m were set to 0.4 m.
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(B)7 kya January-Sepiember

(A) Modern January-September

MAIN POINTS:

1. The SWAN model with WW3 boundary

conditions accurately reproduced wave

sheltering and the timing and magnitude

of wave events in the modern bay (Fig. 3).

Local storms produced energetic waves

within Poverty Bay (Fig. 4C, D), with wave

sheltering evident (Fig 4).

3. Wave sheltering reduced wave heights
throughout much of the 7 kya Poverty Bay |-
(Fig. 4 B, D).

4. The change in progradation rate of the
Poverty Bay shoreline through time may
be explained by the increase in wave
energy as the shoreline advanced toward
the open ocean (Fig. 5).
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transect (Fig. 4D) for the 7kya
Poverty Bay. (Red line) Age of
the shoreline as it advanced
along the A — A’ transect from
the paleo-bay head to its

1 99% 0.1 5x10%

modern position. In the x-axis,

2 1% 1.0 5x10%

from the River.

Table 1. classes di

A - A’is represented by 0 - ~13
km. Shoreline age from
Wolinsky et al. (in review).
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MAIN FEATURES OF MODEL ESTIMATES
1. Surface outflow with a bottom return flow, highlighting the baroclinic pressure

Fig. 6. Time-averaged surface and
bottom currents (arrows) and
sediment deposition (colors) for the
specified times in 2006. (A) S4
(triangle) and ADCP (circle)
observed counterclockwise and
onshore velocities within the
nearshore of Poverty Bay are
shown; blue lines are nearbed
progressive vectors from two ~2.5
month deployments. (B) 28 April -9
May represents deposition during
moderately stormy, elevated
discharge conditions (see Fig. 2).
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gradient and offshore wind induced upwelling flows (Fig. 6).

2. Ephemeral deposition within Poverty Bay (Fig. 6).

3. Three different sediment transport pathways were identified: sediment transported
to the shelf towards the (1) northeast and (2) southwest during storms, and (3) out
of the middle of the bay and deflected southward during fair-weather (Fig. 7).

4. Modeled deposition patterns matched well with Poverty Bay bathymetry, observed
sediment grain size distributions, and 7Be distribution patterns (not shown)

5. Qualitatively the model reproduced the observed counterclockwi
some of the onshore flow (Fig. 6A), and storm driven hydrodynamics (not shown)

cir

Conclusions

-38.68 0.25 kg mTsT

-38.7 Fig. 7. Depth-integrated, time-
averaged sediment transport
vectors, showing the estimated
direction and magnitude of
sediment transport from the
Waipaoa River mouth during 2006.
Panel A represents average
conditions that included summer,
fall, and winter; while B shows
moderate storm driven transport.
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1. The Waipaoa River differs from the paradigm of “small mountainous
rivers” because much sediment is deposited in the nearfield during the
initial flood, even though the flood coincides with an oceanic storm.

2. Temporarily deposited sediment is later resuspended by energetic
waves and follows a transport path different than sediment exported
during the flood.

3. Wave sheltering helps to explain the decrease in progradation rates in
Poverty Bay over the past 7ky.

4. Short-term process studies can give useful insight into understanding
long-term shoreline progradation.

178.1

Euture Work
»Couple ROMS and SWAN to better capture nearshore dynamics.
»Continue to evaluate the models compared to observational data.

»Generate the input files to model hydrodynamics and sediment transport for the 7 kya bay.
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REFERENCES

Hicks, D.M., Gomez, B. and Trustrum, N.A., 2000. Erosion thresholds and suspended sediment yields,

Waipaoa River basin, New Zealand. Water Resources Research, 36(4): 1129-1142

Wolinsky, M.A., Swenson, J.B., Litchfield, N. and McNinch, J.E., in review. Late Holocene shoreline

dynamics and sediment partitioning in the Waipaoa sedimentary system, New Zealand. Marine Geology.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


